We consider the positive solutions to the semilinear equation:
Introduction
We consider the positive solutions to the semilinear equation: -Au(x) = A/(u(x)) forxeQ, (1.1) u(x) = 0 forxeaQ, (1.2) where Q denotes a smooth bounded region in U N (N>1) and A>0. Here / : [0, oo)->IR is assumed to be monotonically increasing, concave and such that /(0) < 0 (semipositone), f(t) > 0 for some t > 0.
(1.3)
Here we consider the case where /'(°o)>0.
(1.6)
The case when Q is a ball and /'(oo) = 0 has been completely classified in [3] (see Theorem 1.4). Also, the case when Q is a ball,/is no longer monotone and/'(oo) ^ 0 has been completely classified in [7] (see Remark 1.5). For results when Q is a general domain and f'(oo) = 0, see [6] . (ii) if (1.5) holds, then A x </i 1 //'(co) and for X = X l the problem (1. Fig. 3 
.1).
The following theorem and remark are from [3, 7] and we include them here for the sake of completeness. Fig. 3 .2). the case when N = 1, discusses the possibility of situations where there exist 0 < X* < X** such that for 0 < X < X* there are no positive solutions and for X* ^ X < /** there is a unique positive solution. Our results here prove that this does not occur. For proofs of the corresponding results for the case N = 1, see [5] .
Our proofs use eigenvalue comparison arguments and bifurcation analysis. For other results about solutions of (1.1)-(1.2), the reader is referred to [2, 7] . In order to prove Theorem 1.2, we use the fact that (1.1)-(1.2) has large positive solutions in arbitrary bounded regions Q in R N . Our methods use the properties derived from bifurcation from infinity (see [2] ).
Evolution of positive solution curves
From Theorems 1.2, 1.3 and 1.4, we now can deduce the evolution of the bifurcation curves as the nonlinearity changes from satisfying (1.4) to satisfying (1.5). For example, consider/(s, t) = (1 -s)f l (t) + sf 2 (t) with/ t satisfying (1.4) a n d / 2 satisfying (1. 
Existence and stability of positive solutions in general regions
First we note that if/satisfies (1.6), then, by [ 
for all x e Q. On the other hand, since ||w(
for all xeQ.
, it follows that ||M||OO -»• oo uniformly on compact subsets of Q as X-»oo.
In the following lemmas, we determine the stability and the uniqueness of the positive solutions to (1.1)-(1.2) as a function of (1.4) and (1.5). 
for all xeQ. By the Sobolev Embedding Theorem (see [1] ), there exists a positive constant C(Q) = C 2 such that
for any y e Hj(Q). 
On the other hand, by (3.9) for K lt K 2 sufficiently large, we have 
(/^//'(oo), (liJf'(oo) + e*)^{K*, +oo) such that lim x _ lllirioo) d(/.) = co. If \\u\\ x^K * and \X -fJ-i/f\oo)\ < £*, then u = u(-, X, d(X)). That is, large positive solutions to (1.1)-(1.2) are unique for ). near ^/ / ' ( o o ) .
Proof. L e t u b e a p o s i t i v e s o l u t i o n t o (1.1)-(1.2) a n d l e t p h i = l , 2 , . . . d e n o t e e i g e n v a l u e s o f Let i/'i be an eigenfunction corresponding to the smallest eigenvalue p t and chosen to be positive in Q. Now multiplying (1.1) by i/^ and (3.25) by u, subtracting one from the other and integrating over Q, we obtain
In view of (1.4), we conclude that p x < 0 and hence from the theory of linearised stability u is unstable. Finally, from the results of [2] and Lemma 3.2, the existence of the function d follows.
• 
The radial case
When Q is a ball, positive solutions to (1.1)-(1.2) are known to be radially symmetric.
Without loss of generality we may assume Q to be the unit ball centered at the origin. Thus it suffices to study the equation 3) on the initial conditions. We identify S with the latter subset of R 2 . Using a rescaling (see [4] ) and the uniqueness of the solution to the initial value problem 3) we conclude that T = S. This completes the proof of (ii).
•
